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Table 1-6. Recommended Operating Conditions for Arria Il GZ Devices (Note 6) (Part 2 of 2)

Symbol Description Condition Minimum Typical Maximum | Unit
V(%,C)L—GXBL" Transceiver clock power (left side) — 1.05 1.1 1.15 v
V(‘E?C)L—GXBR” Transceiver clock power (right side) — 1.05 1.1 1.15 v
V(‘:',J,C)H—GXBL” Transmitter output buffer power (left side) —

v 1.33/1.425 | 1.4/1.5 (5) 1.575 V
(%C)”—GXBR“ Transmitter output buffer power (right side) —
L Commercial 0 — 85 °C
Ty Operating junction temperature -
Industrial -40 — 100 °C
Normal POR
. (PORSEL=0) 0.05 — 100 ms
tramp Power supply ramp time
Fast POR 0.05 o 4 ms
(PORSEL=1) :

Notes to Table 1-6:

(1) Altera recommends a 3.0-V nominal battery voltage when connecting Vccgar to a battery for volatile key backup. If you do not use the volatile
security key, you may connect the Vgggar to either GND or a 3.0-V power supply.

(2) VCCPD must be 2.5 V when V00|0 is2.5,1.8,150r1.2V. VCCPD must be 3.0 V when Vcc|0 is3.0V.

(3) n=0,1,0r2.

(4) Vgea_m must be connected to a 3.0-V supply if the clock multiplier unit (CMU) phase-locked loop (PLL), receiver clock data recovery (CDR), or
both, are configured at a base data rate > 4.25 Gbps. For data rates up to 4.25 Gbps, you can connect Vga /5 to either 3.0 V or 2.5 V.

(5) Veon_sxsur Must be connected to a 1.4-V supply if the transmitter channel data rate is > 6.5 Gbps. For data rates up to 6.5 Gbps, you can connect
VCCH_GXBL/R to either 1.4 Vor15V.

(6) Transceiver power supplies do not have power-on-reset (POR) circuitry. After initial power-up, violating the transceiver power supply operating
conditions could lead to unpredictable link behavior.

DC Characteristics

This section lists the supply current, I/O pin leakage current, on-chip termination
(OCT) accuracy and variation, input pin capacitance, internal weak pull-up and
pull-down resistance, hot socketing, and Schmitt trigger input specifications.

Supply Current

Standby current is the current the device draws after the device is configured with no
inputs or outputs toggling and no activity in the device. Because these currents vary
largely with the resources used, use the Microsoft Excel-based Early Power Estimator
(EPE) to get supply current estimates for your design.

For more information about power estimation tools, refer to the PowerPlay Early Power
Estimator User Guide and the PowerPlay Power Analysis chapter.
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Electrical Characteristics

1/0 Pin Leakage Current

Table 1-7 lists the Arria Il GX I/O pin leakage current specifications.

Table 1-7. 1/0 Pin Leakage Current for Arria Il GX Devices

Symbol Description Conditions Min Typ Max Unit
|| Input pin V| =0Vto VCClOl\/lAX -10 — 10 UA
loz Tri-stated 1/0 pin Vg =0V 10 Vegiomax -10 — 10 LA

Table 1-8 lists the Arria Il GZ I/0 pin leakage current specifications.
Table 1-8. 1/0 Pin Leakage Current for Arria Il GZ Devices

Symbol Description Conditions Min Typ Max Unit
I Input pin V, =0V to Veeiomax =20 — 20 HA
|oz Tri-stated 1/0 pin VO =0Vto VCClOlVlAX -20 — 20 UA

Bus Hold

Bus hold retains the last valid logic state after the source driving it either enters the
high impedance state or is removed. Each I/O pin has an option to enable bus hold in
user mode. Bus hold is always disabled in configuration mode.

Table 1-9 lists bus hold specifications for Arria II GX devices.

Table 1-9. Bus Hold Parameters for Arria Il GX Devices (Note 1)

Vecio (V)

Parameter | Symbol Cond. 1.2 1.5 1.8 2.5 3.0 3.3 Unit

Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Bus-hold
low, Vin> Vi _ _ _ _ — —
Sustaining lSUSL (maX.) 8 12 30 50 70 70 LlA
current
Bus-hold
high, VIN < V||_ . _ _ _ _ . _ . _ _ _ _
sustaining lsusi (min.) 8 12 30 50 7 7 hA
current
Bus-hold
low, 0V<Viy<| . _ _ _ _
overdrive looL Veeio 125 175 200 300 500 500 | pA
current
Bus-hold
hlgh, 0V« V|N < _ _ _ _ _ _ _ _ | _ _
overdrive lopH Veeio 125 175 200 300 500 500 | pA
current
qu-hqld Virip — 0.3 09 |[0375|1.125| 0.68 | 1.07 | 0.7 17 | 0.8 2 0.8 2 v
trip point

Note to Table 1-9:
(1) The bus-hold trip points are based on calculated input voltages from the JEDEC standard.
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Table 1-22. Single-Ended 1/0 Standards for Arria Il GX Devices

I/0 Standard Specifications

Table 1-22 through Table 1-35 list input voltage (Vg and Vi), output voltage (Vop
and V), and current drive characteristics (I and Iop) for various I/0O standards
supported by the Arria II device family. They also show the Arria II device family I/O
standard specifications. Vo and Vg values are valid at the corresponding Ioy and

o, respectively.

on page 1-74.

Table 1-22 lists the single-ended 1/0O standards for Arria II GX devices.

For an explanation of terms used in Table 1-22 through Table 1-35, refer to “Glossary”

Vecio (V) Vi (V) Vi (V) Vo (V) Vou (V) | I
1/0 Standard (nlllll\) (n?r\)
Min Typ Max Min Max Min Max Max Min
3.3 VLVTTL 3.135 3.3 3.465 | -0.3 0.8 1.7 3.6 0.45 2.4 -4
3.3VLVCMOS | 3.135 3.3 3.465 -0.3 0.8 1.7 3.6 0.2 Veeio -0.2 -2
3.0 VLVTTL 2.85 3 315 | -0.3 0.8 1.7 ch'g *1 045 2.4 4 -4
3.0VLVCMOS| 2.85 3 3.15 -0.3 0.8 1.7 Vcomg * 0.2 Vecio-0.2 | 0.1 -0.1
2.5VLVCMOS | 2.375 | 25 | 2625 | -0.3 0.7 1.7 ch'g ¥ 0.4 2 1 -1
_ 035 X 065 X VCCIO + VCClO - _
1.8 VLVCMOS | 1.71 1.8 1.89 0.3 Vesro Voo 03 0.45 0.45 2 2
035x | 0.65x | Veeo+ | 0.25 % 0.75 x
1.5VLVCMOS | 1.425 | 15 | 1575 | -0.3 ceio 2 -2
Vecio | Veeio 0.3 Vecio Vecio
035x | 0.65x | Voeio+ | 0.25 x 0.75 x
1.2V LVCMOS | 1.14 1.2 1.26 -0.3 CeI0 2 -2
Veeio | Veeio 0.3 Veeio Veeio
0.3 x 05x | Veeo + 0.1 x
3.0-V PC 2.85 3 3.15 — ceio 0.9xV 15 | 05
Vecio | Veeio 0.3 Vecio * el
035x | 05x | Vgoo+ 0.1 x
3.0-V PCI-X 2.85 3 3.15 — ceio 0.9xV 15 | -05
Veeio | Veeio 0.3 Veeio * Hoco
Table 1-23 lists the single-ended I/O standards for Arria Il GZ devices.
Tahle 1-23. Single-Ended I/0 Standards for Arria Il GZ Devices (Part 1 of 2)
Vecio (V) Vi (V) Viu (V) Vo (V) | Vou(V) | |
oL OH
1/0 Standard mA) | (mA)
Min Typ Max Min Max Min Max Max Min
LVTTL 2.85 3 3.15 -0.3 0.8 1.7 3.6 0.4 2.4 2 -2
LVCMOS 2.85 3 3.15 -0.3 0.8 1.7 3.6 0.2 Veeo-0.2 | 0.1 -0.1
25V 2.375 2.5 2.625 -0.3 0.7 1.7 3.6 0.4 2 1 -1
. 035 X 065 X VCCIO + VCClO - R
1.8V 1.71 1.8 1.89 0.3 Veoio Veois 03 0.45 0.45 2 2
035x | 0.65x | Vego+ | 0.25x 0.75 x
15V 1.425 15 1.575 -0.3 2 -2
Vecio | Vecio 0.3 Vecio Veeio
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Table 1-23. Single-Ended 1/0 Standards for Arria Il GZ Devices (Part 2 of 2)

Vecio (V) Vi (V) Vi (V) Vo(V) | Vou(V) I I
1/0 Standard ("':‘L\) (nlllf\)
Min Typ Max Min Max Min Max Max Min

0.35x | 0.65x | Vggo+ | 0.25x 0.75 x

1.2V 1.14 1.2 1.26 -0.3 2 -2
Vecio | Vecio 0.3 Vecio Veeio

3.0-V PCl 285 | 3 | 315 | — | 93x | 0dx i a0 | OTx Fhg vool 15 | -05
VCClO VCClO VCClO

30-VPCIX | 285 | 3 | 345 | — | 030x | 05t O hgg viol 15 | -05
Vecio | Vecio Vecio

Table 1-24 lists the single-ended SSTL and HSTL I/O reference voltage specifications
for Arria II GX devices.

Table 1-24. Single-Ended SSTL and HSTL 1/0 Reference Voltage Specifications for Arria Il GX Devices

Veeio (V) Vier (V) Vir (V)
1/0 Standard
Min Typ Max Min Typ Max Min Typ Max
R 0.49 x 0.51 x VREF - VREF +
SSTL-2 Class I, Il 2375 | 25 | 2625 | "7 |05xVego| o oo Vrer e
. Vier - Vier +
SSTL-18 Class I, Il 1.71 18 | 189 | 0833 0.9 0969 | 5, Vrgr e
SSTL-15Class I, Il | 1425 | 15 | 1575 | 947% |05xvgy,| 023% | 047x | 05x | 0.53x
Veeio Veeio Veeio Veeio Veeio
HSTL-18 Class I, II 1.71 1.8 | 1.89 0.85 0.9 0.95 0.85 0.9 0.95
HSTL-15 Class I, II 1425 | 15 | 1575 0.71 0.75 0.79 0.71 0.75 0.79
HSTL-12 Class I, II 114 | 12 | 126 0\'/48 * 105 x Vo 0\'/52 X — Vecio/2 —
CClo CClo

Table 1-25 lists the single-ended SSTL and HSTL I/O reference voltage specifications
for Arria II GZ devices.

Table 1-25. Single-Ended SSTL and HSTL 1/0 Reference Voltage Specifications for Arria Il GZ Devices

Veeio (V) Vier (V) Vi (V)
1/0 Standard
Min Typ Max Min Typ Max Min Typ Max
_ 049 X 051 X VREF - VREF +
SSTL-2 Class I, Il 2375 | 25 | 2625 | " F | 05xVeao | o C | 0 Vrer e
. Vier - Vier +
SSTL-18 Class |, Il 171 | 18 | 189 | 0.833 0.9 0969 | Vrer e
SSTL-15 Class |, Il 1425 | 15 | 1575 | 047 |o5uvgo| 0237 | 0ATx |y 0.3 x
Vecio Vecio Vecio Veeio
HSTL-18 Class I, II 171 | 1.8 | 1.89 0.85 0.9 0.95 — Vecio/2 —
HSTL-15 Class I, II 1425 | 15 | 1575 | 0.68 0.75 0.9 — Vecio/2 —
HSTL12 Class il | 144 | 12 | 126 | %% |05xVgo| %% | — | Vo2 | —
VCCIO VCCIO
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Switching Characteristics

Transceiver Performance Specifications

Table 1-34 lists the Arria II GX transceiver specifications.

This section provides performance characteristics of the Arria Il GX and GZ core and periphery blocks for commercial grade
devices. The following tables are considered final and are based on actual silicon characterization and testing. These numbers
reflect the actual performance of the device under worst-case silicon process, voltage, and junction temperature conditions.

Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 1 of 7)

Symbol/
Description

Condition

13

C4

C5and I5

C6

Typ

Max

Typ

Max

Typ

Max

Typ

Max

Unit

Reference Clock

Supported 1/0
Standards

1.2-V PCML, 1.5-V PCML, 2.5-V PCML, Differential LVPECL, LVDS, and HCSL

Input frequency
from REFCLK
input pins

50

622.08

50

622.08

50

622.08

50

622.08

MHz

Input frequency
from PLD input

50

200

50

200

50

200

50

200

MHz

Absolute Vyax
for a REFCLK pin

2.2

2.2

2.2

2.2

Absolute Vi for
a REFCLK pin

Rise/fall time (2)

0.2

0.2

0.2

0.2

ul

Duty cycle

55

55

55

55

%

Peak-to-peak
differential input
voltage

200

2000

200

2000

200

2000

200

2000

mV

Spread-spectrum
modulating clock

frequency

PCle

30

33

30

33

30

33

30

33

kHz
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Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 2 of 7)

Symbol/ Condition I3 C4 C5and I5 C6 Unit
Description . . . .
Min Typ Max Min Typ Max Min Typ Max Min Typ Max
Spread-spectrum | 5 . Oto . . Oto . . 0to . . 0to . .
downspread —0.5% —0.5% —0.5% —0.5%
On-chip
termination — — 100 — — 100 — — 100 — — 100 — Q
resistors
VICM _ 0 0 0 0
(AC coupled) 100 £ 5% 1100 + 5% 1100 + 5% 1100 + 5% mV
HCSL 1/0
v standard for
ICM PCle 250 — 550 250 — 550 250 — 550 250 — 550 mV
(DC coupled)
reference
clock
10 Hz — — -50 — — -50 — — -50 — — -50 dBc/Hz
100 Hz — — -80 — — -80 — — -80 — — -80 dBc/Hz
;fEQS'L“K'tEr: 1 KHz — — 110 — — -110 — — -110 — | — | 110 | dBe/Hz
ase
Noise 10 KHz — — -120 — — -120 — — -120 — — -120 dBc/Hz
100 KHz — — -120 — — -120 — — -120 — — -120 dBc/Hz
>1 MHz — — -130 — — -130 — — -130 — — -130 dBc/Hz
Transmitter
REFCLK Phase 10 KHz to
Jitter (rms) for — — 3 — — 3 — — 3 — — 3 ps
100 MHz 20 Mz
REFCLK (3)
R . . 2000 . . 2000 . . 2000 . | 2000« . 0
ref +1 % + 1% + 1% 1 %
Transceiver Clocks
Calibration block
clock frequency — 10 — 125 10 — 125 10 — 125 10 — 125 MHz
(cal blk clk)

sonsuaioeiey) Bulyoumg
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Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 5 of 7)

Symhol/ Condition ’ o Coand1s 8 Unit
Description . . . .
Min Typ Max Min Typ Max Min Typ Max Min Typ Max
L(T1D1 )'OCk time — 0 100 | 4000 | o | 100 | 4000 0 100 | 4000 | o | 100 | 4000 | ns
Data lock time
from rx o . . . . . . . o
freqlocked 4000 4000 4000 4000 ns
(12)
DC Gain
Setting =0 T 0 - - 0 - T 0 - - 0 T dB
Programmable | DC Gain L . . . L . L L
DC gain Setting = 1 3 3 3 3 dB
DC Gain
Setting = 2 T 6 - - 6 - T 6 - - 6 T dB
Transmitter
Supported 1/0 K
Standards 1.5-V PCML
Data rate — 600 — 6375 600 — 3750 600 — 3750 600 — 3125 Mbps
065V
Voeum setting — 650 — — 650 — — 650 — — 650 — mV
Differential
on-chip 100-Q . . . . . . . .
termination setting 100 100 100 100 Q
resistors
Return loss PCle 50 MHz to 1.25 GHz: —10dB
u
differential mode XAUI 312 MHz to 625 MHz: —10dB
625 MHz to 3.125 GHz: —10dB/decade slope
Retwrnloss | pgq 50 MHz to 1.25 GHz: ~6dB
common mode
Rise time (2) — 50 — 200 50 — 200 50 — 200 50 — 200 ps
Fall time — 50 — 200 50 — 200 50 — 200 50 — 200 ps
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Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 6 of 7)

Symbol/
Description

Condition

13

C4

C5and I5

C6

Typ

Max

Typ

Max

Typ

Max

Typ

Unit
Max

Intra-
differential pair
skew

15

15

15

15 ps

Intra-transceiver
block skew

PCle x4

120

120

120

120 ps

Inter-transceiver
block skew

PCle x8

300

300

300

300 ps

CMU PLLO and CMU PLL1

CMU PLL lock
time from
CMUPLL _
reset
deassertion

100

100

100

100 us

PLD-Transceiver Interface

Interface speed

25

320

25

240

25

240

25

| 200 | MHz
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Table 1-35. Transceiver Specifications for Arria Il GZ Devices (Part 2 of 5)
—CG3 and -I3 (7) —C4 and -14
D:!:r‘im::ﬁn Conditions Unit
P Min | Typ Max Min | Typ Max
Transceiver Clocks
Calibration block clock
frequency (cal blk_clk) o 10 o 125 10 o 125 MHz
. PCle Receiver
fixedclk clock frequency Detect — 125 — — 125 — MHz
, Dynamic 2.5/ 2.5/
recontig_clk clock reconfiguration | 375 | — 50 | 375 | — 50 | MHz
d y clock frequency (4) (4)
Delta time between
reconfig clks (5) o o o 2 o o 2 ms
Transceiver block minimum
power-down _ 1 _ _ 1 _ — S
(9xb_powerdown) pulse !
width
Receiver
Supported 1/0 Standards 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, LVPECL, and LVDS
Data rate (76) — 600 — 6375 600 — 3750 Mbps
Absolute Vyay for a receiver . . . 16 . . 16 N
pin (6) ' '
Operational Vyax for a . . . 15 . . 15 N
receiver pin ) ’
Absolute Vyy for a receiver . 04 . o 04 . . N
pin ' '
Maximum peak-to-peak
differential input voltage Vip . . . . .
(diff p-p) before device 16 16 v
configuration
Maximum peak-to-peak Viem = 0.82V _ _ 57 _ _ 97 vV
differential input voltage V,p setting
(diff p-p) after device View =1.1V setting
configuration (7) - - 1.6 _ _ 1.6 v
Data Rate =
600 Mbps to
5 Gbps 100 — — 165 — — mV
Minimum differential eye Equalization = 0
opening at receiver serial DC gain = 0 dB
input pins (8)
Data Rate > 5 Gbps
Equalization =0 165 — — 165 — — mV
DCgain=0dB
View = 0.82V 820 + 10% 820 + 10% mv
v setting
ICM .
View =1 1(7\; setting 1100 £ 10% 1100 + 10% mV
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Figure 1-3 shows the differential receiver input waveform.

Figure 1-3. Receiver Input Waveform

Single-Ended Waveform
Positive Channel (p)

Vi

Negative Channel (n)

Ground

Differential Waveform V|p (diff peak-peak) = 2 x V| (single-ended)

Vib

Figure 1-4 shows the transmitter output waveform.

Figure 1-4. Transmitter Output Waveform

Single-Ended Waveform
Positive Channel (p)

Vob

Negative Channel (n)

Ground

Differential Waveform Vop (diff peak-peak) = 2 x Vg (single-ended)

Table 1-36 lists the typical Vgp for TX term that equals 85 Q. for Arria Il GZ devices.

Table 1-36. Typical Vy, Setting, TX Term = 85 Q) for Arria Il GZ Devices

Vgp Setting (mV)
Symbol
0 1 2 3 4 5 6 7
Vop differential 170+ | 340+ | 510+ | 595+ | 680+ | 765+ | 850 + | 1020+
peak-to-peak Typical (mV) | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20%

Arria | Device Handbook Volume 3: Device Datasheet and Addendum December 2013  Altera Corporation
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Switching Characteristics
Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part2 of 7)
Symhol/ Coniti -C3 and -I3 -C4 and -14 Unit
Description onditions . - ni
Min Typ Max Min Typ Max
Jitter frequency = 0.06 KHz
>15 >15 ul
Pattern = PRBS15
Jitter frequency = 100 KHZ
>15 >1.5 ul
Pattern = PRBS15
Jitter tolerance at 2488.32 Mbps Jitter frequency =
1 MHz >0.15 >0.15 ul
Pattern = PRBS15
Jitter frequency = 10 MHz
>0.15 >0.15 ul
Pattern = PRBS15
Fibre Channel Transmit Jitter Generation (4), (5)
Total jitter FC-1 Pattern = CRPAT — — 0.23 — — 0.23 ul
Deterministic jitter FC-1 Pattern = CRPAT — — 0.11 — — 0.11 ul
Total jitter FC-2 Pattern = CRPAT — — 0.33 — — 0.33 ul
Deterministic jitter FC-2 Pattern = CRPAT — — 0.2 — — 0.2 ul
Total jitter FC-4 Pattern = CRPAT — — 0.52 — — 0.52 ul
Deterministic jitter FC-4 Pattern = CRPAT — — 0.33 — — 0.33 ul
Fibre Channel Receiver Jitter Tolerance (4), (6)
Deterministic jitter FC-1 Pattern = CJTPAT >0.37 >0.37 ul
nandom jiter Pattern = CJTPAT >0.31 > 0.31 u
) o Fc/25000 >1.5 >15 ul
Sinusoidal jitter FC-1
Fc/1667 >0.1 >0.1 ul
Deterministic jitter FC-2 Pattern = CJTPAT >0.33 >0.33 ul
nandom jiter Pattern = CJTPAT 5029 5029 ul
) —_ Fc/25000 >1.5 >1.5 ul
Sinusoidal jitter FC-2
Fc/1667 >0.1 >0.1 ul
Deterministic jitter FC-4 Pattern = CJTPAT >0.33 >0.33 ul
Random jitter FC-4 Pattern = CJTPAT >0.29 >0.29 ul
) - Fc/25000 >1.5 >15 ul
Sinusoidal jitter FC-4
Fc/1667 >0.1 >0.1 ul
XAUI Transmit Jitter Generation (7)
Total jitter at 3.125 Gbps Pattern = CJPAT — — 0.3 — — 0.3 ul
Deterministic jitter at _ o . . .
3.125 Gbps Pattern = CJPAT 0.17 017 ul
XAUI Receiver Jitter Tolerance (7)
Total jitter — > 0.65 >0.65 ul
Deterministic jitter — >0.37 >0.37 ul
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Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part 6 of 7)
Symhol/ Coniti -C3 and -I3 -C4 and -14 Unit
Description onditions . ) ni
Min Typ Max Min Typ Max
(Dg;‘;rm'“'s“c tter at 3.0 Gbps Pattern = CJPAT — | — ] o | — | — | 035 | u
Total jitter at 6.0 Gbps (G3) Pattern = CJPAT — — 0.25 — — 0.25 ul
Random jitter at 6.0 Gbps (G3) Pattern = CJPAT — — 0.15 — — 0.15 ul
SAS Receiver Jitter Tolerance (73)
(Té)t1a)l jitter tolerance at 1.5 Gbps Pattern = CJPAT o . 0.65 . . 0.65 ul
Deterministic jitter tolerance at _ . . . .
1.5 Gbps (G1) Pattern = CJPAT 0.35 0.35 ul
) o Jitter frequency = 900 KHz to 5
Sinusoidal jitter tolerance at 1.5 MHz 504 504 ul
Gbps (G1) ' ’
Pattern = CJTPAT BER = 1E-12
CPRI Transmit Jitter Generation (74)
E.6.HV, E.12.HV
— — 0.279 — — 0.279 Ul
. Pattern = CJPAT
Total jitter
E.6.LV,E.12.LV, E.24.LV, E.30.LV
— — 0.35 — — 0.35 ul
Pattern = CJPAT
E.6.HV, E.12.HV
— — 0.14 — — 0.14 ul
. Pattern = CJPAT
Deterministic jitter
E.6.LV, E12.LV, E.24.LV, E.30.LV
— — 0.17 — — 0.17 ul
Pattern = CJPAT
CPRI Receiver Jitter Tolerance (74)
. E.6.HV, E.12.HV
Total jitter tolerance > 0.66 > 0.66 ul
Pattern = CJPAT
o E.6.HV, E.12.HV
Deterministic jitter tolerance >04 >04 ul
Pattern = CJPAT
. E.6.LV, E12.LV, E.24.LV, E.30.LV
Total jitter tolerance > 0.65 >0.65 ul
Pattern = CJPAT
o E.6.LV, E12.LV, E.24.LV, E.30.LV
Deterministic jitter tolerance >0.37 >0.37 ul
Pattern = CJPAT
' inisti E.6.LV, E12.LV, E.24.LV, E.30.LV
Combmqq deterministic and 5 055 5055 ul
random jitter tolerance Pattern = CJPAT
OBSAI Transmit Jitter Generation (75)
Total jitter at 768 Mbps, 1536 REFCLK = 153.6 MHz ol ess L — | — | o3 | ou
Mbps, and 3072 Mbps Pattern CJPAT ' '
Deterministic jitter at 768 MBps, REFCLK = 153.6 MHz S (U (P R IR I
1536 Mbps, and 3072 Mbps Pattern CJPAT ' '
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Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part7 of 7)

Pattern = CJPAT

—-C3 and -I3 —C4 and -14
Ilessv:rlimili{m Conditions Unit
P Min | Typ | Max | Min | Typ | Max
OBSAI Receiver Jitter Tolerance (75)
Deterministic jitter tolerance at
768 Mbps, 1536 Mbps, and Pattern = CJPAT >0.37 >0.37 ul
3072 Mbps
Combined deterministic and
mggr‘q gggr“}l‘g;;ag%%ag()?‘a; Pattern = CJPAT 5055 5055 ul
Mbps
Jitter frequency = 5.4 KHz
>8.5 >8.5 ul
. - Pattern = CJPAT
Sinusoidal jitter tolerance at 768 -
Mbps Jitter frequency = 460 MHz to 20
MHz >0.1 >0.1 ul
Pattern = CJPAT
Jitter frequency = 10.9 KHz
>8.5 >85 ul
. N Pattern = CJPAT
Sinusoidal jitter tolerance at ,
1536 Mbps Jitter frequency = 921.6 MHz to 20
MHz > 0.1 >0.1 ul
Pattern = CJPAT
Jitter frequency = 21.8 KHz
>8.5 >85 ul
, - Pattern = CJPAT
Sinusoidal jitter tolerance at -
3072 Mbps Jitter frequency = 1843.2 MHz to
20 MHz > 0.1 >0.1 ul

Notes to Table 1-41:

12

)
)
)
13)
)
)

1) Dedicated refclk pins were used to drive the input reference clocks.

) The jitter numbers are valid for the stated conditions only.

) The jitter numbers for SONET/SDH are compliant to the GR-253-CORE Issue 3 Specification.
) The jitter numbers for Fibre Channel are compliant to the FC-PI-4 Specification revision 6.10.
) The Fibre Channel transmitter jitter generation numbers are compliant to the specification at the 51 inter operability point.
) The Fibre Channel receiver jitter tolerance numbers are compliant to the specification at the g interpretability point.

) The jitter numbers for XAUI are compliant to the IEEE802.3ae-2002 Specification.

) The jitter numbers for PCle are compliant to the PCle Base Specification 2.0.

) Arria Il GZ PCle receivers are compliant to this specification provided the Virx.om-nc-acTiveioLe-neLTa Of the upstream transmitter is less than 50 mV.
0) The jitter numbers for SRIO are compliant to the RapidlO Specification 1.3.
1) The jitter numbers for GIGE are compliant to the IEEE802.3-2002 Specification.

The HD-SDI and 3G-SDI jitter numbers are compliant to the SMPTE292M and SMPTE424M Specifications.
The jitter numbers for Serial Attached SCSI (SAS) are compliant to the SAS-2.1 Specification.
14) The jitter numbers for CPRI are compliant to the CPRI Specification V3.0.
15) The jitter numbers for 0BSAI are compliant to the OBSAI RP3 Specification V4.1.
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Core Performance Specifications for the Arria Il Device Family
This section describes the clock tree, phase-locked loop (PLL), digital signal
processing (DSP), embedded memory, configuration, and JTAG specifications for
Arria II GX and GZ devices.
Clock Tree Specifications
Table 142 lists the clock tree specifications for Arria II GX devices.
Table 1-42. Clock Tree Performance for Arria Il GX Devices
Performance
Clock Network Unit
13, C4 C5,15 C6
GCLK and RCLK 500 500 400 MHz
PCLK 420 350 280 MHz
Table 1-43 lists the clock tree specifications for Arria Il GZ devices.
Table 1-43. Clock Tree Performance for Arria Il GZ Devices
Performance
Clock Network Unit
-C3 and -I3 -C4 and -14
GCLK and RCLK 700 500 MHz
PCLK 500 450 MHz
PLL Specifications
Table 1-44 lists the PLL specifications for Arria II GX devices.
Table 1-44. PLL Specifications for Arria Il GX Devices (Part 1 of 3)
Symbol Description Min Typ Max Unit
Input clock frequency (from clock input pins residing in .
right/top/bottom banks) (-4 Speed Grade) 5 670 (1) MHz
Input clock frequency (from clock input pins residing in .
i right/top/bottom banks) (-5 Speed Grade) 5 622 (1) MHz
Input clock frequency (from clock input pins residing in .
right/top/bottom banks) (-6 Speed Grade) 5 500 (1) MHz
finerD Input frequency to the PFD 5 — 325 MHz
fvco PLL VCO operating Range (2) 600 — 1,400 MHz
finouty Input clock duty cycle 40 — 60 %
fenouty External feedback clock input duty cycle 40 — 60 %
tinees (3), Input clock cycle-to-cycle jitter (Frequency > 100 MHz) —_ —_ 0.15 Ul (p—
(4) Input clock cycle-to-cycle jitter (Frequency < 100 MHz) — — +750 ps (p-
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Table 1-44. PLL Specifications for Arria Il GX Devices (Part 2 of 3)

Symbol Description Min Typ Max Unit
E)_li;[[)su[;[efggqgfandcg) for internal global or regional clock . . 500 MHz
four ?_ustpsugefggqgfandc% for internal global or regional clock . . 500 MHz
?_ug%u;efggqgfandcg) for internal global or regional clock . . 400 MHz
Output frequency for external clock output (—4 Speed Grade) — — 670 (5) MHz
Tout ext Output frequency for external clock output (=5 Speed Grade) — — 622 (5) MHz
Output frequency for external clock output (—6 Speed Grade) — — 500 (5) MHz
toutouty Duty cycle for external clock output (when set to 50%) 45 50 55 %
toutes o Dedicated clock output period jitter (foyr > 100 MHz) — — 300 psS (p—p)
- Dedicated clock output period jitter (foyr < 100 MHz) — — 30 mUl (p—p)
tosrces o6 Dedicated clock output cycle-to-cycle jitter (foyr = 100 MHz) — — 300 ps (p—p)
- Dedicated clock output cycle-to-cycle jitter (foyr < 100 MHz) — — 30 mUl (p-p)
foutes 10 Regular 1/0 clock output period jitter (foyr > 100 MHz) — — 650 ps (p—p)
- Regular 1/0 clock output period jitter (foyr < 100 MHz) — — 65 mUl (p-p)
fourees 1o Regular 1/0 clock output cycle-to-cycle jitter (foyr = 100 MHz) — — 650 ps (p—p)
- Regular 1/0 clock output cycle-to-cycle jitter (four < 100 MHz) — — 65 mUl (p—p)
tconFIGPLL Time required to reconfigure PLL scan chains — 3.5 — S(é/;(l;\:g;_K
toonrigprase | Time required to reconfigure phase shift — 1 — S%CL\:S:K
fscancLk SCANCLK frequency — — 100 MHz
tLock Time required to lock from end of device configuration — — 1 ms
toLock Time required to lock dynamically (after switchover or . . 1 ms
reconfiguring any non-post-scale counters/delays)
PLL closed-loop low bandwidth — 0.3 — MHz
fogw PLL closed-loop medium bandwidth — 1.5 — MHz
PLL closed-loop high bandwidth — 4 — MHz
tpL pserr | Accuracy of PLL phase shift — — +50 ps
tARESET Minimum pulse width on areset signal 10 — — ns

Arria | Device Handbook Volume 3: Device Datasheet and Addendum December 2013  Altera Corporation



1-56 Chapter 1: Device Datasheet for Arria Il Devices
Switching Characteristics

Table 1-45. PLL Specifications for Arria Il GZ Devices (Part 2 of 2)

Symbol Parameter Min Typ Max Unit
t Time required to lock dynamically (after switchover or . o 1 ms
DLOCK reconfiguring any non-post-scale counters/delays)
PLL closed-loop low bandwidth — 0.3 — MHz
foLaw PLL closed-loop medium bandwidth — 1.5 — MHz
PLL closed-loop high bandwidth (7) — 4 — MHz
tpLL PsErR Accuracy of PLL phase shift — — +50 ps
tARESET Minimum pulse width on the areset signal 10 — — ns
Input clock cycle to cycle jitter (Frgr > 100 MHz) — — 0.15 Ul (p-p)
tivees (3), (4) -
Input clock cycle to cycle jitter (Frer < 100 MHz) — — +750 ps (p-p)
; 5) Period Jitter for dedicated clock output (Foyr > 100 MHz) — — 175 ps (p-p)
OUTRJ.DC Period Jitter for dedicated clock output (Foyr < 100 MHz) — | = 175 mUl (p-p)
Cycle to Cycle Jitter for dedicated clock output . . i
(Four = 100 MHz) 175 ps (p-p)
toutcesnc (5) . .
Cycle to Cycle Jitter for dedicated clock output . . 175 mUl (p-p)
(Four < 100 MHz) : PP
Period Jitter for clock output on regular 1/0
— — 600 s (p-
toureato (5), | (Four= 100 MHz) b (rp)
(8) Period Jitter for clock output on regular 1/0
(Four < 100 MHz) - - 60 mUl (p-p)
Cycle to Cycle Jitter for clock output on regular I/0
— — 600 s (p-
tources 1o (5), | (Four =100 MHz) b (rp)
(8) Cycle to Cycle Jitter for clock output on regular 1/0
(Four < 100 MHz) - - 60 mUl (p-p)
Period Jitter for dedicated clock output in cascaded PLLs
— — 250 s (p-
teasc_outps_ne | (Four 2100MHz) P (>P)
(5), (6) Period Jitter for dedicated clock output in cascaded PLLs _ _ o5 mUl (p-p)
(Four < 100MHz) PP
Frequency drift after PFDENA is disabled for duration of 0
fDRIFT 100 us — — 110 /0

Notes to Table 1-45:
(1) This specification is limited in the Quartus Il software by the 1/0 maximum frequency. The maximum I/0 frequency is different for each I/0

standard.

(2) This specification is limited by the lower of the two: 1/0 Fyax or Four of the PLL.
(3) A highinput jitter directly affects the PLL output jitter. To have low PLL output clock jitter, you must provide a clean clock source that is less

than 120 ps.
Frer is fIN/N when N = 1.
Peak-to-peak jitter with a probability level of 10-12 (14 sigma, 99.99999999974404% confidence level). The output jitter specification applies

—_
a1 &
=

to the intrinsic jitter of the PLL, when an input jitter of 30 ps is applied. The external memory interface clock output jitter specifications use a
different measurement method and are available in Table 1-64 on page 1-71.
(6) The cascaded PLL specification is only applicable with the following condition:

a. Upstream PLL: 0.59 Mhz < Upstream PLL BW < 1 MHz
b. Downstream PLL: Downstream PLL BW > 2 MHz

—_
oo ~
— —

page 1-71.

High bandwidth PLL settings are not supported in external feedback mode.
External memory interface clock output jitter specifications use a different measurement method, which is available in Table 1-63 on
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Periphery Performance

This section describes periphery performance, including high-speed I/O, external
memory interface, and IOE programmable delay.

1/0 performance supports several system interfaces, for example the high-speed I/O
interface, external memory interface, and the PCI/PCI-X bus interface. I/O using
SSTL-18 Class I termination standard can achieve up to the stated DDR2 SDRAM
interfacing speed with typical DDR2 SDRAM memory interface setup. I/O using
general purpose 1/O (GPIO) standards such as 3.0, 2.5, 1.8, or 1.5 LVTTL/LVCMOS
are capable of typical 200 MHz interfacing frequency with 10pF load.

Actual achievable frequency depends on design- and system-specific factors. You
should perform HSPICE/IBIS simulations based on your specific design and system
setup to determine the maximum achievable frequency in your system.

High-Speed 1/0 Specification
Table 1-53 lists the high-speed I/O timing for Arria I GX devices.

Table 1-53. High-Speed 1/0 Specifications for Arria Il GX Devices (Part 1 of 4)

Symbol

I3 C4 C5,15 C6
Conditions Unit
Min Max Min Max Min Max Min Max

Clock

fHSCLKﬁIN
(input clock

frequency)—-Row
I/0

Clock boost
factor, W = 5 670 5 670 5 622 5 500 MHz
1t040 (1)

fHSCLK?IN
(input clock

frequency)-
Column 1/0

Clock boost
factor, W = 5 500 5 500 5
1t040 (1)

4725 5 4725 | MHz

fuscLi_out
(output clock

frequency)—-Row
I/0

— 5 670 5 670 5 622 5 500 MHz

fHSCLKﬁOUT
(output clock

frequency)—
Column 1/0

— 5 500 5 500 5 472.5 5 4725 | MHz
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Table 1-53. High-Speed 1/0 Specifications for Arria Il GX Devices (Part 4 of 4)

I3 c4 C5,15 (]
Symbol Conditions Unit
Min Max Min Max Min Max Min Max
SERDES factor 945 945 740 640
s=sto | O | @ | @ g | O @ | M

SERDES factor
J =2 (using (3) (7) (3) (7) (3) (7) (3) (7) | Mbps
DDR registers)
SERDES factor
J =1 (using (3) (7) (3) (7) (3) (7) (3) (7) | Mbps
SDR registers)

fuspr (data rate)

Soft-CDR PPM Soft-CDR . 300 . 300 . 300 . 300 | +PPM
tolerance mode

DPA run length DPA mode — 10,000 — 10,000 — 10,000 — 10,000 ul
Sampling Non-DPAmode | . . .

window (SW) (5) 300 300 350 400 ps

Notes to Table 1-53:
(1) fusckn = fusor / W. Use W to determine the supported selection of input reference clock frequencies for the desired data rate.

(2) Applicable for interfacing with DPA receivers only. For interfacing with non-DPA receivers, you must calculate the leftover timing margin in the
receiver by performing link timing closure analysis. For Arria || GX transmitter to Arria Il GX non-DPA receiver, the maximum supported data
rate is 945 Mbps. For data rates above 840 Mbps, perform PCB trace compensation by adjusting the PCB trace length for LVDS channels to
improve channel-to-channel skews.

(3) The minimum and maximum specification depends on the clock source (for example, PLL and clock pin) and the clock routing resource you

use (global, regional, or local). The 1/0 differential buffer and input register do not have a minimum toggle rate.

The specification is only applicable under the influence of core noise.

Applicable for true LVDS using dedicated SERDES only.

Dedicated SERDES and DPA features are only available on the right banks.

You must calculate the leftover timing margin in the receiver by performing link timing closure analysis. You must consider the board skew
margin, transmitter channel-to-channel skew, and the receiver sampling margin to determine the leftover timing margin.

o1
—_—_= = =

— o~ =~ —~
<

Table 1-54 lists the high-speed I/O timing for Arria Il GZ devices.

Tahle 1-54. High-Speed 1/0 Specifications for Arria Il GZ Devices (Note 1), (2), (10) (Part 1 of 3)

C3,13 c4, 14
Symbol Conditions Unit
Min Typ Max Min Typ Max

Clock

fhscuk_in (input clock

frequency) true Clock boost factor . o

differential 1/0 W=1t0d0 (3 | ° ni 5 7| MHz

standards

fHSCLKﬁin (Input clock

frequency) single Clock boost factor o .

ended I/0 standards | W =11040 (3) > n 5 7| MHz
9)

fuscLi_in (input clock

frequency) single Clock boost factor . .

ended 1/0 standards W=1t040 (3) 5 420 5 420 MHz
(10)
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Table 1-57. External Memory Interface Specifications for Arria Il GX Devices (Part 2 of 2)

Frequency Frequency Range (MHz) Resolution | p0t° D®1a¥ | Number of
Mode 4 I3, C5, I5 C6 (°) (1) Delay Chains
270-410 270-380 270-320 36 High 10
320-450 320-410 320-370 45 High
Note to Table 1-57:
(1) Low indicates a 6-bit DQS delay setting; high indicates a 5-bit DQS delay setting.
Table 1-58 lists the DLL frequency range specifications for Arria II GZ devices.
Table 1-58. DLL Frequency Range Specifications for Arria Il GZ Devices
Frequency Range (MHz) DQS Delay Number of
Frequency Mode Available Phase Shift Buffer Mode Delay
-3 -4 (1) Chains

0 90-130 90-120 22.5°,45° 67.5°, 90° Low 16
1 120-170 120-160 30°, 60°, 90°, 120° Low 12
2 150-210 150-200 36°,72°,108°, 144° Low 10
3 180-260 180-240 45°,90°,135°, 180° Low 8
4 240-320 240-290 30°, 60°, 90°, 120° High 12
5 290-380 290-360 36°, 72°,108°, 144° High 10
6 360-450 360-450 45°,90°, 135°, 180° High 8
7 470-630 470-590 60°, 120°, 180°, 240° High 6

Note to Table 1-58:
(1)

Low indicates a 6-bit DQS delay setting; high indicates a 5-bit DQS delay setting.

Table 1-59 lists the DQS phase offset delay per stage for Arria Il GX devices.

Table 1-59. DQS Phase Offset Delay Per Setting for Arria Il GX Devices (Note 1), (2), (3)

Speed Grade Min Max Unit
C4 7.0 13.0 ps

13, C5, 15 7.0 15.0 ps
C6 8.5 18.0 ps

Notes to Table 1-59:

(1) The valid settings for phase offset are -64 to +63 for frequency modes 0 to 3 and -32 to +31 for frequency modes
410 5.

(2) The typical value equals the average of the minimum and maximum values.
(3) The delay settings are linear.
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I0E Programmable Delay
Table 1-66 lists the delay associated with each supported IOE programmable delay

chain for Arria II GX devices.

Table 1-66. 10E Programmable Delay for Arria Il GX Devices

Maximum Offset
Available | Minimum
Parameter | Settings | Offset Fast Model Slow Model Unit
(1) 2)
I3 C4 15 I3 C4 C5 15 Cé6
Output
enable pin 7 0 0.413 | 0.442 0.413 | 0.814 | 0.713 | 0.796 | 0.801 | 0.873 | ns
delay
Delay from
output 7 0 |0339| 0362 | 0339 | 0.671 | 0585 | 0.654 | 0.661 | 0.722 | ns
register to ' ’ ' ' ' ' ’ '
output pin
Input delay
from pin to 52 0 1.494 | 1.607 1494 | 2.895 | 2520 | 2.733 | 2775 | 2944 | ns
internal cell
Input delay
from pin to 52 0 1.493 | 1.607 1493 | 2.896 | 2503 | 2.732 | 2774 | 2944 | ns
input register
DQS bus to
inputregister 4 0 0.074 | 0.076 | 0.074 | 0.140 | 0.124 | 0.147 | 0.147 | 0.167 | ns
delay
Notes to Table 1-66:
(1) The available setting for every delay chain starts with zero and ends with the specified maximum number of settings.
(2) The minimum offset represented in the table does not include intrinsic delay.
Table 1-67 lists the IOE programmable delay settings for Arria II GZ devices.
Table 1-67. 10E Programmable Delay for Arria Il GZ Devices
Availabl Maximum Offset
vailable ..
p Minimum .
Parameter Set;l;}gs Offset (2) Fast Model Slow Model Unit
Industrial Commercial c3 13 C4
D1 15 0 0.462 0.505 0.795 0.801 0.857 0.864 ns
D2 7 0 0.234 0.232 0.372 0.371 0.407 0.405 ns
D3 7 0 1.700 1.769 2927 | 2948 | 3.157 | 3.178 ns
D4 15 0 0.508 0.554 0.882 0.889 0.952 0.959 ns
D5 15 0 0.472 0.500 0.799 | 0.817 0.875 0.882 ns
D6 6 0 0.186 0.195 0.319 | 0.321 0.345 0.347 ns

Notes to Table 1-67:

(1) You can set this value in the Quartus Il software by selecting D1, D2, D3, D4, D5, and D6 in the Assignment Name column.
Minimum offset does not include the intrinsic delay.

@)
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